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Physics worksheet solutions – Series and parallel circuits          (Assume zero internal resistance for the batteries) 
 

Q1 Determine (i) the current through the battery, (ii) the 

voltage of the battery. 

 

 

 

 

 

 

 

 

Q2 Determine (i) the current through the battery, (ii) the 

voltage of the battery. 

 

 

 

 

 

 

 

 

Q3 The two batteries are identical. Determine (i) the current 

through each battery, (ii) the voltage of each battery. 

 

 

 

 

 

 

 

 

                                                                    

 

Q4 The two batteries are identical. Determine (i) the current 

through each battery, (ii) the total power of the batteries. 

 

 

 

 

 

 

 

 

                                                                    

 

Q5 Determine (i) the current through each resistor, (ii) the  

potential difference across each resistor, (iii) the power 

supplied by the battery. 
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Q6 The seven resistors are 10 Ω each. The voltage of the 

battery is 12 V. Determine (i) the current through the battery, 

(ii) the potential difference between P and Q.                             
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Q7 The I-V characteristics of two electronic components X and 

Y are shown below. They are connected with a power supply. 

Find the potential difference across each component when they 

have the same resistance. 
 

 
 

Q8 Refer to the two components in Q7.  

(i) The voltage across X is 3.5 V when they are in series with a 

battery. What is the voltage supplied by the battery?  

(ii) The voltage across X is 8.0 V when they are parallel to a 

battery. What is the current through the battery? 

 

(i) Series connection, same current 50 mA, 0.5=YV V  

.: 5.80.55.3 =+=batteryV V 

(ii) Parallel connection, same voltage  8.0 V, 66≈XI mA, 

80=YI mA, 1508066 ≈+≈batteryI mA 

Q9 Refer to the two components in Q7. (i) If they are 

connected in series with a 3-V battery, what is the current 

through the battery? (ii) If they are connected parallel to a 

battery and the current through the battery is 100 mA, what is 

the voltage of the battery? 

(i) Estimated from the graph, when 25≈= YX II mA, 

5.0≈XV , 5.2≈YV , 0.3≈batteryV V. .: 25≈batteryI mA 

(ii) Estimated from the graph, when 5.4≈= YX VV V, 55≈XI , 

45≈YI , 100≈batteryI mA. .: 5.4≈batteryV V 

 
 

 

Q10 Determine the potential difference between (i) A and C, 

(ii) B and C.                                         

 

1 A        20 Ω   B       40 Ω                                                         
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1          10 Ω     C       20 Ω 
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Series circuit: 

(i) 1=batteryI A 

(ii) 22 ==Ω IRV V,  

44 =ΩV V,  

.: 642 =+=batteryV V 

Parallel circuit: 

(i) 203.04040 ×=×ΩI ,  

.: 15.040 =ΩI A 

45.015.03.0 =+=batteryI A 

(ii) 6203.020 =×== ΩVVbattery V 

Series circuit: 

(i) 16 == ΩIIbattery A 

(ii) 66 ==Ω IRV V 

Total 2464 =×= V 

12
2

24
==batteryV V 

The batteries are connected 

in parallel. The resistors are 

in series with the batteries. 

(i) 5.01
2

1
=×=batteryI A 

(ii) 

( ) 12314 =××=batteryV V 

12112 =×== VIPtotal W 

The 12Ω resistor is parallel to the 

series of 6Ω resistors and the battery. 

(i) 
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(ii) 912 =ΩV V, 36 =ΩV V 

(iii)

25.15.075.0 =+=totalI  

1125.19 ≈×== VIP W 

(i) =totalR  
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(ii) For the 10Ω on the left 

3.71073.0 =×≈= IRV V 

7.43.712 =−≈PQV V 

Same resistance, .: same 

current and potential 

difference. 

6== YX VV V 

(i) 412
2010

10
10 =×

+
=ΩV V 

.: 4=ACV V 

(ii) 412
4020

20
20 =×

+
=ΩV V 

.: B and C have the same 

potential, .: 0=BCV V 


